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(54) OPTICAL MODULATOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To increase the intensity of monitor light while adjusting 
the projection position of interference light as monitor light on a projection-side end 
surface by generating the interference light by making light exiting from a light guide 
part and signal light leaking from an optical waveguide part interfere with each other. 
SOLUTION: Light emitted from a Y-shaped multiplexing part R2 and part of the signal 
light leaking from the Y-shaped multiplexing part R2 are made incident on a light guide 
area 21 provided nearby the optical waveguide part 3. The light guide area 1 guides the 
light emitted from the Y-shaped multiplexing part R2 and the leaking signal light so that 
they will not exit from end surfaces of a substrate 1a except the projection -side end 
surface. Namely, the incident light is prevented from being scattered to increase the 
intensity of monitor light projected from the projection end surface of the substrate 1a. 
Then the light projected from the light guide area 21 (principally the emitted light) 
further interferes with the signal light leaking from the Y- shaped multiplexing part R2 
when propagated in the substrate 1a and is projected from the projection-side end 
surface of the substrate 1a as monitor light (interference light). 
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US. 

[0047] t<Dtctb, ftti-i FMH?2 1 ±KijlttTjft 
S@2?S5?f^3ftr^5*5 (0 1 fCteC>T»0m-t* 

^2 iKfc«]i#eiiin3ft.sfc«>. -e©ffliff^*^b 

[0048] C©fc*. ft*/-/ F«Ul?2 1 «. ffi«jSE& 
Sg4b#>6 7~l 0 umgSBtPHL-fcttttKgft^-Clr^ 
©-r*S„ &*5, ft*/-Y F$If?S2 1 ©ft3*5^c^i# 

tB«4%ffl»4 b ift^V F«^2 1 £©*> 
/h3<-r-5C£*5-r-^^ <> S/c. *#-fFf«2 1(CA 
*t3ti/c±IB©ScWftSO'ff^ft«. ft*V F««2 1 
rtSPT-T^Ufc^C M-f F««2 1*>6*£1 a 1*1 
g|5«:ttiif3n5c£te:ifes. 

[0049] ^Lt, ft*/-Y FffP£2 ldi6i±SS ; f3nfc 
ft (iibtftlf*) SSI a©F»ggB5:eS-r^i^ 

■C, *-3fft'(=R**> £LrS«l a©a*HB«M^ 

ettistsns. in*, m«^^4btc*jw5,gp<4E© 

£fil©S£ 1 a*!, ft#-T FM«S2 1 *^WW3n-5ft 
T=F»Jfc«:*fefiRL^ C©TM41fil a©m«ffliJiSffi 

[0050] fete, ft#-f FM«2 1 "Ctt. HU^©CTi 
fttS^^T^ftO&tBBfi^ftiBMfiEtaife-S,. $ 
4. iC5-C, BH*cSv«-J:5tc, S«la©HiWM© 

5©stt 1 tc»M#*<wiHiK i o^isnn^, 

fete, 36«*n»5©4SHFT, B«*Stiri,>S. 
[005 1] ftfcftfCtt, C©ft^0li5 tt. H 1 iCir: 

•TJ;^fc, /s^ir-iJ i 3F*3{ctec>r, H)Hffl©f 7 ? 

^v>'9 b©ttrSKS:We.nfcU->^8 at. -?y^Vx. 

y ywtfflm?^ a x i ©as 1 a vummtmt © 

ratc^«dtiri»s. c©ft^^5«; 0i-n3ic 

^•r^'xc-fe^ s ^asTi^cft^w^tL-c©^ 

7?^ :/6J&iiSW&nSC£KJ:D#l?S3fV *Sl a 

©msMWBffi^emwsnfc*-** (T»*> £§ft 
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[0052] t c 3r % frarajgie io(t ftmn^ 
*DSE<b> tofcDr, jlfTiWt«2«:Ei«ipsnSA** 

teC>-Ctt, iBKKy^h, DC Fy? FROT£;*rtRc<fc 

[0 0 5 3] CCDJr^C. IMfcSf:7 Frt*3fe£LfcjRl» 

r36S«*tf«c5tfc, 13 0£m>Tiiu^Lfc<fc5fc:?ft 

9iifT««I2 «:-HWni3h*A*«««#oai»^-/ T 
^«r3E{t3*SCiCcJ:0, v ^ ^ ^ * > jrSE3lcaBI» 
2 0 ottfEMUNff tfrft ^^cM?nrc^ fl 

[0 0 5 4] C Ct, *m$mt£&C&frZ V ?A7* > 20 
^7fc^P82 OtC*5Ci"r«, TM^II 1 a<Dtfi#f 

SKI a (DfflW«^fcl^HJWiiSIS4 b(DS 
ajffi«*6»WumSK CH6 (b) tttC^l^Y 
■C^LtfcO, CQe«YteW*«ft6 0 0-8 0 0 u 
mlgt^)^) Ttf/cfiItCRW6tit(,>4 B 30 
[00 5 5 ] *fc, ft^fcalgS B. HI, H6 (a) IC 

HI. 136 (a) CC*5C^r«, ^#&Di§5£atSl a CD 

[0 0 5 6 ] c cr, =F»*©ttfisyaiB», 

[0 0 5 7 ] *fc. T^OttfflSCfSStttOBSEtt, * 
«»B4<0fWftfl=iLr i 7fe^S§4©ttlW^K4 
b(DSSD CBPfe*»iaaB4©Y?5K^ift«R a &£fe 

1 a0UNMttB£OSi*D ; HI. 06 (a) #JH) 
*SEAr, WW«fil84b4e»r*IRK:«i»-r*«# 
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[0058] ±m<Dffimt jt ^ , gaw&awc 

W^-i? 1 3&tA*t£*i&£, A»#ttv*/v;> 

x > yaBftawa*^ ^ -f * 1 <wfc««i8 4 cc as* 3 ti 

aa»4a*6A«3nfc36tt, Y^^feSPR, 
StiT4in«ttB4 c , 4 d*g»f S»6cJt(fSW« 
2acJ«»«ffi3CCJ:*)^IIB3n, £W3*i;fc*tt. 3fc 
*iftK4©Y^tt^iftfflR I ^«3h4 B 
[0 0 5 9 ] cftte J: 5, Y^tt^ftfflR, 
S^MtE^MU, «#36«lH«»iS»84b^6aW 

tt»3*i5o — Y5*te«»R, 

[ 0 0 6 0 ] *LT. ^^tf»SLfc«-9#tt. * 
F««2 1 CCAWSti. A!lf 3tifc*«, Tfctf-f F 
AM 2 l«:J:»3tllSL*l»«r«C#6*f-f FStifcWc. S 

6a«S*iftd6tt. a<Drtas*£Jrr*ISK:* Y 

4 O TIS 1 a (Dtt MMttffifr 6 tH*f 3 ft 4 . 
[0 0 6 1 ] C<D±$. iiu 5£<E> C cb < , 3tei*iftiB4<Df? 

^**«*« 1 a<DHJ*^WHCc*W*aW3W8K 
4 b®fnWU^69fflOKIKA!V 
5Wo fit, ffl»3n*:T»*B, ^Sfeg^CiB^ 

^ L fcT»*#«ftM» -VficKife 3 ftT«#fW WEBS 1 0 

[0062] c (om^ mmmMffi 1 o r«, 

2 ccefitt s A*«aflt-*w>««/ , « r x&mtz * 

1 ©fflftNJIiiftlf84 b*6ail*snfc(l#*B, u 
>X8a4/Mt^^-2/l 3JC^^n/c*^T-f 
'<9 bfcffl»-3ti4. 

[0 0 6 3 ] C Ct, H 1 4-12 5^ffl^t, *HSS 
«JBK**>5'7 y^^*>*ai*CTI»2 OCD^ttCCO 
^-CBWr*. PS1.4-H18B. t &l<c^&itfm.<D 

tt, tfcCCBPM (tf-A • ^P7t^ : -rfv » F) 

[0 0 64] Sfc, 12 1 7, p2 0ttifefiC«#3feD^ 
•7-^4^*rSr*0, SI 8, 12 1 BifeCC]R*f 
jtoo^^^-^ffi^-riariO, 119, H2 2B4 4> 



■J 
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< i ) tiMm&a&4 k (D&micyttf j m®2 1 *r» 

tti^tim 1 7, 01 8CC^fi, 1.17, HI 8 

[0 0 6 5 ] CCM»^», aW#<^H^>h3C>fc». 
T**©ffi«tt«-9*ilfflttfflia*. H19CC 

ar^cwst-r^o s^tc, 02 3&c cvm^ctev 

SBPM^5aU-*/ 3 >lg^tc C©H23tt. 

S#&COC>T©^*mt"fe<DT**. 
[0 0 6 6 ] C <D*B<&K:tt % (22 3 <£ 0 v Y^^jggP 

( 2 ) ffi*fzg&3S4 bC0a^C3fe*V K««2 1 *Rtt 

**i**iH2 0. 02 1 tCmtt, 02 0, 02 1 

1 0 , T»#©fiffl#WttH 2 2 fc^T J: 5 tett*. 

[ 0 0 6 7 ] C©*B^». ^#©9SE^»j*rSfc 
^**<Dfiiffi«m-9*iil!ffiffl4tta. *fc* 02 

W & ttUtt9ttB4 b <D48SM4«a> ^600-8 00/2 
mgffiT*K:fflS**rS. S6*C. 02 4, 12.5^C, C 

[0 0 6 8 ] C(D02 4, i2 5 fe. 7fcag$S§4 <DY^ 

ffi4^Tfe©r*S#, 02 4, H2 5K:*5^Ttt. * 
n^nifctf -f KM 2 1 cr>j£gfl5<S*s 1 0 0 u m, 2 0 0 

2 4, H2 5<fc<K Y^K^iftBBR, *6tH«3h4* 
B, F««2 1 tc J: 0*« 1 aCDttlWffl^S©^ 

[ 0 0 6 9 ] tt*J, H2 SteSVfcfcMC, *#-f-K«« 

pjfcg£tt£ e 3 *#-fFM2 1*R»fc»&0 
T**»KRdc- R*cO-«*. HI 6tC*$C*r«F#K 
, T'^U F10M2 l*RW4C^0T»3lffli 

[ 0 0 7 0 ] CCT\ R D c. R.ctt, 01 4tC7jVr#t* 
AS (PD)-5*6©*ffl*«»fflf («*«#> <D¥ 



(8) 10-228006 

liOiMMo (01 4, 01 5#M) . Hi 4CC 
^Tff^;7t«(LD MOD) 2 2*60fflAl**P 

in iT^>cb, *n*n^sc<D. ©tctostasft*. 

Rcc- I a v & /P^ (A/W) 0) 

R A c — A I o /Pm (A/W) © 

fit, R 0C c!:RAci(DJ;b^/iN$<tt^>J:^^ :: F^*§S 

jS£iss-r& (apt, R DC * 5 J:o^s<. r.c^w 

«<tt£J:9R:7 9^*>«>3raxxiiS2 o*«H-r 
10 l))c^J:l »#$UfflliaSl 0«c*jW4S/NJ±* 
**U V7A7x>MMM2 O©»MIW8I0 

agefl:*H*cfc**T?*s. 

[0 0 7 1 ] 0 1 BfcSVi\fc5K\ F««2 1* 

BW^Ictt, *#-r K«#2 l*R»ttC>«*ilt 

^r, R AC *iO**< , i"*c£3&«'C**fcae), ff^J 

3Bfc£MS 2 0 (DtbfPjSIWarcOKEft *H 4 C & #r * 
4 0 ttfc, 014tt&l>T, W-*2 3«, m#*0®HK 

20 WftB^^* (LN MOD) i ^^-rs^ftass 
(DRV) r*4. 

[ 0 0 7 2 ] 0 1 7 -0 2 2 W fittttCTS^X 

Cum) ROTOttteTftTY (Mm] B\ * ft-eft06 
(b) (CStXWfY (YttWiCU^:IE«IY«:ffiar 

4) tcjFtjors *s. 01 7^H2 2m iui£ 

SS4 b <DSaU{4«*» ?>T^Ofi $ r* 4 C i 
/c^CC, IBlW|{C7S-rY«:ftCD»fi«rSBO-Cli4. 
[007 3] *fc,' ««tC*TXte:folrvrtt, S«l a 

30 ©ffl 4b » 4 HiW^SS 4 b ©SSPiig* 0 T 

n^itc^o tt*j, mi 7-02 2^cfci^r. ft 

Ha^lHACC^^ hSn/cfeOSffll^ytd&r** (0 1 
1#JR) c 

40 [ 0 0 7 4 ] C <D cfc ^ CC, #&W<D--$m&1Rl l Cfrfr 4 

v->^^*>yaH6SEPB2 0«cJ:ti«, F«« 
2 Hcr^^5§4^6&W3nX^««^47fe^^V 

D v SS10 1 aOfflWWWffiCciWS^-^OfflW 
tifli*W0Utt3W6, SSI 0 1 aOtUHfflWflB»6ai 

50 [007 5 ] C^cJrO, S»Stifc«-9*3WA»3ti 
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aoi^fc^«H0r|BRT*Ci#r**3k», 0 2 
8*c5^f J:9a j t-*fflO*7r 4'* (ftF# 1 0 6# 

[0 0 7 6 ] 5 fctC, **ft*DS5 *p\ 06(b) &C^T 10 

<D*aufii[B*6Bnefi (kmy) TtffeffiwcRw&ti 

^<9b ^A*f 3 ti ^ttC^J: 5 lc? £ C 4 
**-C*«. **»B53W, HI. 06 (a) tc^ 

TJ:5frc, SKI aCDH»*«»n*6«lSMm 
fi7 0 0/im) Htnfc(4aitct8:^^h4C<b^<fcO. s 

[0 0 7 7 ] 56tc, ^ffiaiS4©ffl*f«iffiK4 bOg 20 
Sffi 1 a (DUttNMfHO^nficttMS C i^lfti 

Mft&2 09 (a) JCST <fc 5 tt»ttt Lfc 

«^ecoC>rKiHOfc36$, 09 (b) , 09 (c ) tc^ 

[0 0 7 8 ] F««2 1 09 

( c ) &c*TJ: 5«c, 1 aCDtHMffiiJffi®CCC^< ^co 
hT«#ll<ft**9fc^4*ti«* MM4^6 30 

6o **f-Y F«tt2 1%, 010 (a) -01 0 

(c) J: 9 tc. 3taii^4©Y^K^iSa»R, R 

««:Rwtitf % 3W«lig4*6ttW3tiX»«a"r4* 

[ 0 0 7 9 ] *38IBBJ»«:*Jl»T:tt, %i3A F« 
412 1 *tfl|^»«K4 bflDHWCCRWfefll^CCOl^riB 
**M F0M2 1 ttffil«HftHJ4 b©frHI© 
*teR»TfcJ:t>. 3 66c, 2WlJBBtt«ctet»rtt, # 40 

*M Ffiffl*2 1 T iVCDftlieatKl a*fc«RS 

[ 0 0 8 0 ] EP*3, Jfc*f-f F««2 1 tt, »tS 1 a±&C 
*#*f F««2 10^^J?->*»«Ut C08 

(a) . m«tro*Wttc<to«Waaor^n h 

m&mzftft 5 c 4 &c ct o »jsw sctmi 

[08 (b)#ff§K ttfc, »VFW2im5 
y p h 3 5 0 -COliiSKSR* < O 50 
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C08 (g) #M) o 

[00 8 1 ]'*fc, *2»&gS4 fe, cco^'n h>3^^ 
tt***.4C4K:j:'K 3B»iftB4*6«#**«iBaL/ 

6»WSni««36<D**^^ F"J-4C4Cca4. * 
fc, Hii^»iSa»4b*, 0 1 UC^rJ:5CC, /Sffigp* 
£ fi^#^S§^c J: 0 flH£? n tf , ifila© tUNflQ 
«H*6m»Sn3tjfc*s, *fHSKSW4c. 4d*cS 

[0 0 8 2] ( b ) **HBO— **»«©aj|5«©lftW 

02 6 K*^©— ji*»iiikDa^^**4*sws 

[00 8 3] ^/c, 02 7«02 6(CiS"r^*^*> 
^S!MHS2 OAOB-BKiBTftSo CCt, i 
2 6 fc^-T^ 2 0 Att, Tfe^r 

^v\*9 a> 9 b3W*ti*ti^^^— 1 3|*3<DV */v;> 

fttitli, 0 i w:^*rv ^^^^>^§?3t^gas2 0 4 

[0 08 4] H2 6ftC«-r<t3CC. ^v-Jr-yi 

3«:tt2o(D?\:SPH*s®W%tl'r*$0, 3fc^r>f^9 
a, 9 bJfts-e-ti-tti^aBHCCjfiiStiTC**. 

aV; 1 cdS^I aOA«flI»H«:*5»«AW»SftiS4 

x > ^SfifeaiaaS^A >f ^ l <DSffi 1 a cr>m*HBI4»MK: 

teW*a»W»K4b(Di8»4, «»ffllC*«:j: 

[0 0 8 5 ]efoT, CCDi*^«, *tJ»DS 5^,02 

9 b©TSBtcRW6tiTC>-5o CCD J: 5t£~? v*w*Z/ 
^S36^HS2 OAtcfcC^Tfc, _fc34l/fc#«?8©— * 

tttJ&lWt *»W79^-;*> ^'M^pgl 2 0 4 di^icD 

fffflawtt**»* c 4*sT*i. 
[0086] c©7 yj\y*zs #m3t^.m^2 0 

a«, 77 jjiummm&obo-cib&ttib* =fwto 

m%*&miC®MLXfty 7>f^'9b 436t**P«5 4* 

S*J#jW*S. tt*J, C<D-7^^^*>^S*^IHS2 
OA^^tt, 3fc^V F««2 l*ffi»*SjB4b(D 
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[0 0 8 7 ] 

[008 8] cntc<fcO, SWStifcff#363WA*fSn 10 
MKMfttt jftWtP*3Sf « L r fTtt it * J: 9 K a * fcab . 

Igl — 6. 8—10. 1 2 — 1 8) „ 

[0 08 9] &te, f«*, *awft»*«i«-ri 
tfawfttsa* 6ft* ^«sw* * m»flBbfeai*i»©ift«cc r 20 

*WC*«>SC&**r** (HWBI7). aw* 

(if %m 11)0 

[BliaoMVftlHIH] 

[02] BH(CiR-r*^BIS©A-AIBfffiig-C*4. 30 
[03] Hl^T*KBTOAI^*6W»fllJ***i 

[04 ] *^(D-3g*BgJ8«:***3iaCHS0««* • 
l**S^«SSE|-C**. 
[0 5] H4CC^ < rj^SISCC^&7?7N7£>yS 

[0 6] ( a ) . ( b ) a^ti^ti^WDBOEKCatB 

[07] 06 (b) jc^-r*«^^tir*^ 0 

[08 ] ( a ) - ( c ) ^n-en^u h >3£»«ratc 40 

[0 9] (a) - (c) F««<DJ&tt 
[010] (a)-(c)[^nfnMn"?HM 

[011] fflW^B©»ttK:7>t»r»wrs«:ft©H 

[013] (a), (b) tt-tn-enfi^acKjssa** so 
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[EI14] ^^stfto^ttccotirw^-rifcaboia 
[0i5] Tmmt&o^&fc^xmwT ztc&com 

[016] T^^o^ptttco^rsiK-rs/cfeoia 

[017] K««4RWtCl«^©«f*©A-7 
[018] 3ti34 F«**RWftCi«^<Dttl**©^^!7 
[019] F«lJ«IWftC*»*©Til*©tttB 
[02 0 ] F^ftRWfcW^Ofl-^*©^^- 

[02 2] F««*RWfc^©T#^tt*B# 
[02 3] F«*S*R^ft^»^OBPM->5 ^ 

[02 4] ##-f F««*R»fc»&OBPM^5*l/ 
[02 5] F««*R»/c»^0OBPM^5* U 

[026] Sli*®!S©^BWlCC*^s^p| 

[02 7] 02 6^-r3fea3H8©B-B»rffiH-C* 

[028] v^^^x> ^^t^m<D^mo— m&m 

[029 ] 02 sttCTjk-ir^y^y ^>^m^sms(om 

[030] 7- ; ;v;x> ySt)taHSOAU^«Ftt*7S 
-f0"C&&o 

[03 1] v^^7x>^S7t^i)l8cD^cDffeOF , J^: 

[032] 03 i«:*-r*a:aHStc*5W5vy^^*> 

[W#<0«W3 

1 v^^^*>yS3K»«aS^W^ (LN MO 
D) 

1 a 3§S 

2 atf^m® (s@> 

3 &J&ttK 

4 v ? ^ ^ * > yam»iftB 

4 a A*W»» 

4 b HiW^ss ( 

4c, 4d4>n«%B 

5 *«*as ( P D ) 
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5 a 

7 -te^ ^ <«SM*) 

8 U>yOM/# 

8 a U>X 

9 a, 9 b -f/* 
1 0 fmmPBB 

1 1 A^ft-^ms 

1 2 ffiin 

13 ri^-i/ 

2 0. 2 oa v ^ ^ !v * > ysa*son» 

2 1 K|RJ« (ytijj F») 

2 2 (LD MOD) 

2 3 IgttHffi (DRV) 

1 0 0, 1 00 A v*/^*>$rS3fcSEWg 

1 0 1 v^^^x^jfSJIIHIifiR^-f X 
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* 1 0 1 a 

i o 2 at? 
i o 3 mi&m® 

10 4 v ? j\ v x > ^S*2»»85 
10 4a Mfifflm 
10 4b £ti*f«5feK 
10 4c, 1 0 4 d*Pi*I*£Sg 
10 5a, 10 5b, 10 6 36 7 
1 0 7 Tt^DH 
10 10 8 «-9M«@B 

i o 9 Attm^nm 

110 && 

1 1 1 *a)W*l,-1f 

1 1 2 

113, 116 %V r 
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